While the authors are to be applauded for their attempts to look at design considerations with regard to anchored retaining walls, there appear to be a number of important misunderstandings and misconceptions which impact the results and conclusions. Unfortunately these can have an adverse effect when the paper is read by people unable to apply a number of corrections.
The authors claim to have validated their MATLAB results using Finite Element analysis through the application of PLAXIS software. It is by no means clear how this has been done, since there is no easy way of incorporating load and strength factors into an FE model, where stiffness is paramount. It is considered to be much safer to use FE methods to evaluate the serviceability limit state, but there is no indication that this has been done. Table 8 suggests that the anchor force from the PLAXIS model was 44.12 kN, yet the shear force plot in Figure 5 (b) appears to show a maximum shear force of -63.7 kN/m, with a small positive shear force at the anchor level, suggesting an anchor force of nearer to 70 kN/m, which would be much more than 44 kN per anchor at any reasonable horizontal spacing. Also Table 8 gives the maximum bending moment from PLAXIS as 21.25 kNm, while Figure 5 (c) shows a value of 92.63 kNm/m. It may also be noted that, where the anchor has been modelled in PLAXIS, the authors have used the fixed end anchor which is probably not an appropriate model. In summary, the conclusions are considered to be unsound and, more importantly irrelevant since a designer does not have an option as to whether to use limit state design or working stress design methods.
Stephen Buttling Principal National Geotechnical Consulting, Brisbane, Australia The authors highly appreciate the comments the associate editor and the respected reviewers and time spent to review the paper very carefully. The authors highly appreciate the comments provided by Dr. S. Buttling the Principal of the National Geotechnical Consulting for reading through the paper and providing constructive comments. The major purpose of this paper was to develop a MATLAB model in order to continue working on the design of anchored sheetpile structures, using both the global factor of safety [GFS] method and the partial factor of safety [PFS] method, abiding AS 4678-2002 . This part of the model, published in Geo-mate 2015, was added to the main program which previously was developed by the authors to compare the applications of these two methods for geotechnical aspects of various retaining walls (gravity, cantilever and embedded walls). The main purpose of this project was to compile an educational guide on the holistic design and analysis of retaining walls through fundamentals of soil mechanics and structural analysis incorporating the Australian Standard (AS4678:2002) specifications and procedures.
Since the paper must not exceed the maximum limit of 8 pages, the authors inevitably had to omit some parts from the original research report. As a result, this paper actually was intended to provide the visualisations of the ongoing development of the MATLAB model on designing of different retaining walls. The paper, in particular, focused only on the design of anchored walls.
It should be noted that the global factor of safety method does not provide sufficient assessments of loading and unforeseen stress redistribution within the retaining walls. As a result, unrealistic retaining wall designs can be resulted from the combined use of load and strength factors in the design calculations as elaborated by Day et al. 2011 . In contrast, the partial factor of safety method takes into account of different adjustment factors for loading and material properties, commensurate with different reliabilities and consequences, in compliance with the Australian Standard AS 4678-2002 (Simpson 1992 ).
The developed MATLAB program was validated by closed-form equations, with several sample sets of test scenarios. A sample is provided at the Appendix of this document. It is acknowledged that the forces should have been presented in kN/m, as being suggested in the discussion. It is obvious that all the retaining walls in Australia must strictly adopt the PFS method for design strength and safety aspects, as GFS method has only been presented to highlight the importance of using different adjustment factors for loading, material properties, the perceived uncertainty and the associated risks based on a particular design condition.
Moreover, the use of AS 4678-2002 for the design of embedded retaining walls was carried out in the previous stage of the model development but not covered in this short paper. The decision to stick to AS 4678-2002 for the case of embedded retaining walls should be stated as one of the limitations of this MATLAB model. The equations used to develop the model were based on the closed form equations of classical geotechnical engineering. The use of PLAXIS software to validate the results generated by the MATLAB model contained a number of compromises. Furthermore, the process of incorporating various values for the load and strength factors into a Finite Element analysis required considerable level of expertise and it was beyond the scope of this paper. As a result, the authors would like to advise that this is an ongoing research and as such, the validation process using PLAXIS requires much work to be conducted as at this date of publication.
In summary, it should be noted that this MATLAB model can provide the following features associated with the design of anchored walls:
-The required depth of embedment for given load combination -The total wall height for determining the amount of material required -The minimum length of the anchor -The anchor force -The maximum moment acting on the sheet-pile wall.
Moreover, the developed model has been mainly intended to provide the basic and fundamental knowledge associated with the design of anchored retaining walls and how the variations of a particular component, mentioned above, could affect on other aspects of the design procedure. In other words this program serves as an educational tool rather than a design tool for industry. Note: This factor of safety is incorporated into the passive earth pressure when using GFS Method.
Fill conditions: (select)
In situ material -Φ UΦ = 0.85, Φ UC = 0.70 Note that subscript "P" or "A" is added to each term to identify that partial factor has been applied. In most cases the subscript "P" is added to the terms that are contributing to the resisting effect and subscript "A" is added to the terms that are contributing to the disturbing effect.
P2. PFS method requires modification of the relevant input parameters.
Backfill soil: The above functions are used to determine the vertical stresses and the horizontal stresses at the relevant points. Suffixes "A" and "P" are used to classify between active and passive. The "S" value determined above is to be substituted into the equations to determine the horizontal forces. Output values from the model match the results obtained from the closed-form calculations for both GFS and PFS methods, thus the MATLAB model can be considered to be reliable.
